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DEVICE FOR COOLINg CPU CHIP 



BACKGROUND OF THE INVENTION 



5 Field of the invention 

The invention relates to a device for cooling a CPU chip; 
in particular, the invention relates to a CPU cooling device 
attached without the use of fasteners. 



10 Description of the related art 

M With developments in the computer and the electronic 

jjj technologies, efficiency of the central processing unit (CPU) 

has been improved dramatically. The CPU chip generates heat 
■Tl during operation that must be dissipated to avoid damage to the 

jVj is CPU chip. Therefore, it is necessary to aid the dissipation 
iL of internally generated heat by the use of a cooling device. 

UJ A wide variety of cooling device designs has been employed 

:: g for dissipation of internally generated heat from the CPU chip. 

J;;; 5 } For example, a conventional CPU cooling device is shown in Fig. 

20 1. The cooling device comprises a heat sink 1, a bracket 2 and 
a cooling fan 25. The heat sink 1 is disposed on the CPU chip 
30 . 

The heat sink 1 includes a plurality of rows and/or columns 
of fins 11 extending upwardly from an upper side of the based 

25 plate of the heat sink 1, wherein two separate grooves 13 are 
defined between each adjacent fin block 15. The bracket 2 
includes a hole 21 defined in an appropriate portion thereof, 
and a support member 2 3 provided in the hole 21 and connected 
to the periphery defining the hole 21 by a plurality of ribs 

30 22 extending to the support member 23. A stud 24 is formed on 
an upper side of the support member 23 and includes a second 
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hole (not labeled) defined therein for rotationally receiving 
a rotor shaft of the fan 25. 

After the bracket 2, receiving the fan 25, is mounted on 
the heat sink 1, the whole cooling device is fixed on the CPU 
5 chip 30 by the use of screws 40. The screws 40, passing through 
through-holes (not shown) of the heat sink 1, screw into screw 
hole 31 of the CPU chip 30. 

There are other mounting aspects to the cooling device. 
For example, the bracket is fixed at the chassis of the computer 
10 by the screws. However, the fan assembly, comprising the fan 
and the bracket, is typically mounted with fasteners, such as 
screws . This method of attachment is more costly and time 
consuming . 

15 SUMMARY OF THE INVENTION 

In order to address the disadvantages of the 
aforementioned cooling device, the invention provides a 
cooling device attached without the use of fasteners. 

Accordingly, the invention provides a CPU chip-cooling[ 

20 device. The CPU chip is disposed on a chassis, and the cooling 
device comprises a heat sink, a bracket and a fan. The heat 
sink is disposed on the CPU chip. The bracket, having at least 
one pivot portion and at least one retention portion, is 
pivotally disposed on the chassis by the pivot portion. The 

25 fan is disposed on the bracket. The fan is adjacent to the heat 
sink when the bracket engages with the chassis by the retention 
portion. The fan is away from the heat sink when the retention 
portion of the bracket does not engage with the chassis. 

Furthermore, the chassis is provided with at least one 

30 pivot recess and at least one retention recess, and the pivot 
portion is provided with at least one pivot post corresponding 
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to the pivot recess, and the retention portion is provided with 
at least one retention post corresponding to the retention 
recess . 

Furthermore, the bracket is provided with a first engaging 
portion, and the fan is provided with a second engaging portion 
corresponding to the first engaging portion. The first 
engaging portion comprises at least one raised pad and at least 
one locator post. The raised pad is integrally formed on the 
bracket, and the locator post is integrally formed on the raised 
pad. The second engaging portion comprises at least one locator 
recess corresponding to the locator post. 

Furthermore, the bracket is provided with at least one 
retaining hook for retaining the fan in position. 

Furthermore, the invention provides a fan assembly 
comprising a bracket and a fan. The bracket is provided with 
at least one first engaging portion and at least one retaining 
hook. The fan, having a second engaging portion corresponding 
to the first engaging portion, is disposed on the bracket by 
the retaining hook and the engagement of the first engaging 
portion and the second engaging portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is hereinafter described in detail with 
reference to the accompanying drawings in which: 

Fig. 1 is an exploded view depicting a conventional 
cooling device; 

Fig. 2a is a perspective view depicting a fan assembly of 
this invention; 

Fig. 2b is a perspective view depicting a bracket of this 
invention; 

Fig. 3a is a perspective view depicting a cooling device 



-<^^194-USXX/91-01-14 



Client's ref . : PAI-c2W)194-USXX/91-01-14 
File : 0636-6824USFinal/Nick/Kevin 



of this invention, wherein the fan assembly is away from a heat 
sink; and 

Fig. 3b is a perspective view depicting a cooling device 
of this invention, wherein the fan assembly is adjacent to the 
heat sink. 



DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 3a, a CPU chip-cooling device 50 of this 
invention comprises a fan assembly 100 and a heat sink 200. 
io As shown in Fig. 2a and Fig. 2b, the fan assembly 100 

b& comprises a bracket 110 and a fan 120. The bracket 110 is 

provided with two pivot portions 111, two retention portions 
:; ji J 112, four first engaging portions 113 and two retaining hooks 

ffi 114. Each of the pivot portions 111 is located at one end of 

;yj 15 the bracket 110 and provided with two pivot posts 111a and two 
;: connecting parts 111b. The connecting parts 111b connect the 

I'll pivot posts 111a with a body of the bracket 110. Each of the 

,g retention portions 112 is located at the other end of the 

bracket 110 and provided with two retention posts 112a and two 
20 connecting parts 112b. The connecting parts 112b connect the 
retention posts 112a with a body of the bracket 110. The first 
engaging portion 113 comprises four raised pads 113a and four 
locator posts 113b. The raised pads 113a are integrally formed 
on the bracket 110, and are flexible to allow for variations 
25 in the thickness of the fan 120 in a Z direction. The locator 
posts 113b are integrally formed on the ends of the raised pads 
113a to locate the fan 120 in X and Y position. The retaining 
hooks 114, extending in the Z direction, retain the fan 120 in 
position. A through hole 115 is formed at the center portion 
30 of the bracket 110 for the fan 12 0 passing through. 

The fan 120, having a second engaging portion 121 
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corresponding to the first engaging portion 113, is disposed 
on the bracket 110 by the retaining hooks 114 and the engagement 
of the first engaging portion 113 and the second engaging 
portion 121. The second engaging portion 121 comprises four 
5 locator recesses 121a corresponding to the locator posts 113b 
respectively. By means of the first engaging portion 113 and 
the second engaging portion 121, the bracket 110 is designed 
for the fan 12 0 to snap into position, and thus no further 
fasteners are required. Also, the design of the first engaging 

10 portion 113 allows for tolerance variations while maintaining 
a tight snap fit assembly. 

Referring to Fig. 3a and Fig. 3b, the cooling device 50 
is used for cooling a CPU chip 400 . The CPU chip 400 is disposed 
on a chassis 300. The heat sink 200 is disposed on the CPU chip 

15 400. 

The chassis 300 is provided with two pivot recesses 310, 
corresponding to the pivot posts 111a separately, and two 
retention recesses 320 corresponding to the retention posts 
112a separately. Thus, the bracket 110 is pivotally disposed 

20 on the chassis 300 by the engagement of the pivot posts 111a 
and the pivot recesses 320, as shown in Fig. 3a. That is, the 
bracket 110 may snap into place over the area of the heat sink 
200 and the CPU chip 400. Furthermore, the pivot posts 111a 
and pivot recesses 310 allow the fan assembly 100 to pivot away 

25 from the area of the heat sink 200 and the CPU chip 400, thus 
allowing easy access to this area when required. Also, pivoting 
the fan assembly 100 out of the way allows access to this area 
without having to unplug and disassemble the fan assembly 10 0 
from the whole unit . 

30 The fan 120, mounted on the bracket 110, is adjacent to 

the heat sink 200 when the retention posts 112a of the bracket 
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110 engage with the retention recesses 320 of the chassis 300, 
as shown in Fig. 3b. That is, by means of retention posts 112a, 
the bracket 110 may snap into retention recesses 320 on the 
chassis 300 to maintain its normal position. By contrast, when 
the retention posts 112a of the bracket 110 do not engage with 
the retention recesses 320 of the chassis 300, the fan 120 is 
away from the heat sink 400. The design of the pivot posts 111a 
and the retention posts 112a allows easy pivot actuation and 
positive location retention. 

According to this invention, implementation of such a 
design is simple and requires no extra time or manpower. This 
design poses no disadvantages or problems to incorporate. 

It is understood that the amount of the engaging portions, 
the pivot portions and the retention portions is not limited. 

While the invention has been particularly shown and 
described with reference to a preferred embodiment, it will be 
readily appreciated by those of ordinary skill in the art that 
various changes and modifications may be made without departing 
from the spirit and scope of the invention. It is intended that 
the claims be interpreted to cover the disclosed embodiment, 
those alternatives which have been discussed above, and all 
equivalents thereto . 



